Beneficial Effects of Necrosis Modulator, Indole Derivative NecroX-7, on Renal Ischemia-Reperfusion Injury in Rats.
Renal ischemia-reperfusion injury (IRI) is involved in multiple diseases, such as kidney transplantation or contrast-induced nephropathy, and leads to acute kidney injury. However, there are no pharmacological agents available to prevent IRI. In this study, we investigated the effects of necroX-7 against renal IRI in a rat model. Seven-week-old male Sprague-Dawley rats were divided into four groups: saline-treated sham or IRI group, necroX-7-treated sham or IRI group. All animals had right nephrectomy and IRI was followed by reperfusion after clamping the left renal vessels for 35 minutes. NecroX-7 or saline was intravenously injected at 5 minutes before reperfusion. The effects of necroX-7 on IRI were evaluated using biochemical, histological, and molecular markers. The serum creatinine level was increased after IRI compared with sham. The necroX-7 significantly decreased creatinine level compared with the saline in IRI (1.36 ± 0.11 vs 2.35 ± 0.42 mg/dL; P < .05). An immunohistochemical study revealed that necroX-7 improved renal tubular injury, and attenuated 8-OHdG-positive cells (P < .001) and high-mobility group Box 1 protein (HMGB1) expression compared with saline treatment in IRI (P < .001). NecroX-7 significantly reduced monocyte chemoattractant protein 1 (MCP-1), tumor necrosis factor (TNF)-α, and interleukin (IL)-1ß in IRI (necroX-7-treated IRI vs saline-treated IRI rats; 1.73 ± 0.42 vs 7.23 ± 0.54-fold for MCP-1, P < .05; 0.79 ± 0.59 vs 3.72 ± 0.37-fold for TNF-α, P < .05; 0.50 ± 0.36 vs 2.43 ± 0.41-fold for IL-1ß, P < .001). In conclusion, necroX-7 improved renal dysfunction after IRI. These effects of necroX-7 occurred with the suppression of reactive oxygen species, HMGB1, and inflammatory responses. We suggest that necroX-7 has potential therapeutic benefits in renal IRI.